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     CA 13  - Selected Plan 



 

 

Boring Depth 
Bottom 

Elevation 

Top of Levee at Elev 561 
ADU58 554.0 15.8 538.2 Levee Check at max ht (stat. 103+00) 

AD2 550.0 8.3 541.7 Levee ht assumed = 16' 
AUD26 553.0 8.7 544.3 R.S.Ground, Civil x-section Stat.103+00 
ADU59 551.3 7.0 544.3 L.S. Ground at AD-6, civil x-section 103+00 

AUDC12 554.0 15.0 539.0 Assumed  Blanket Thickness Assumed=12' 
AD4 547.8 8.8 539.0 

AUD13 553.0 10.2 542.8 
AD-5 548.0 35.0 513.0 

AUD28 552.0 10.0 542.0 
AD6 545.0 12.4 532.6 

ADU60 554.0 21.1 532.9 
AUD14 549.0 15.0 534.0 

Average 551.1 13.8 537.3 

13+00 to 110+00 (Trky Crk tieback) 

112+00 to 278+00 (Mainstem) Assumed Levee Thickness (mainstem) = 10' 
L-87-93 546.1 9.0 537.1 stat. 112+00 to 135+00 of Mainstem 
AD16 552.0 5.0 547.0 top of levee= elev.561 (Civil X-section 124+00) 
DU17 555.0 7.0 548.0 RS Ground Elev.=545 Civil X-section 124+00) 
LW14 546.0 21.0 525.0 LS Ground Elev = 543 (Civil X-section 124+00) 
D30 544.0 8.8 535.2 stat. 135+00 to 146+00 of Mainstem 

AUD18 549.0 10.0 539.0 top of levee= elev.560  (Civil X-section 142+00) 
LW1 549.2 25.0 524.2 RS Ground Elev.=548 (Civil X-section 142+00) 

AUD19 553.0 19.0 534.0 LS Ground Elev = 548 (Civil X-section 142+00) 
AD31 544.0 8.7 535.3 stat. 146+00 to 183+00 of Mainstem 
AD7 540.2 6.2 534.0 top of levee= elev.560  (Civil X-section 167+00) 
LW5 547.0 9.0 538.0 RS Ground Elev.=545 (Civil X-section 167+00) 
LW3 542.0 11.0 531.0 LS Ground Elev = 545 (Civil X-section 167+00) 

AUD32 546.0 12.0 534.0 stat. 183+00 to 225+00 of Mainstem 
DU20 554.0 7.0 547.0 top of levee= elev.559  (Civil X-section 213+00) 
LW11 548.0 16.5 531.5 RS Ground Elev.=541 (Civil X-section 213+00) 
LW4 546.7 9.0 537.7 LS Ground Elev = 544 (Civil X-section 213+00) 
LW10 548.0 19.0 529.0 stat. 225+00 to 278+00 of Mainstem 

top of levee= elev.558 (Civil X-section 245+00) 
Average 12.0 535.6 RS Ground Elev.=545 (Civil X-section 245+00) 

LS Ground Elev = 545(Civil X-section 245+00) 
278+00 to 316+00 (drainage ditch) 

ADU62 547.0 10.4 536.6 Assumed Levee Thickness (drainage ditch) =15' 
LW7 547.3 19.5 527.8 stat. 278+00 to 316+00 of DD tieback 
LWN 541.6 12.5 529.1 top of levee= elev.558  (Civil X-section 293+00) 
LW6 547.2 21.5 525.7 RS Ground Elev.=539.3 (Civil X-section 293+00) 
LWM 544.4 7.5 536.9 LS Ground Elev = 541.1 (Civil X-section 293+00) 
LW8 547.1 18.0 529.1 

Average 545.8 14.9 530.9 
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Image Landsat / Copernicus

Borings on Levee Alignment or with Strength Data Legend 

Historical Borings 

New Borings 

Proposed Levee Alignment (yellow) 
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1 miImage Landsat / Copernicus 



 

along Turkey Creek Reach 
(Also includes borings with strength data) 

Legend 

ID Historic Borings 

0 New Borings 

:» Yellow line is proposed levee alignment 



 

along Mainstem Reach 
(Also ,n~ludes borings with strength data) 

ID Historic Borings 

0 New Borings 

~ Yellow line is proposed levee alignment 



 

along Drainage Ditch Tieback Reach 
(Also includes borings with strength data) 

Legend 

0 Historic Borings 

@ New Borings 

:,,, Yellow ine is proposed levee alignment 
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Levee Unit Name 
UNDERSEEPAGE ANALYSIS WITHOUT WELLS 
Case Analyzed - Water at Levee Top  Case used for stability 

Blanket Unit Weight = 120.0 pcf (saturated) 
Top of River Side Land Side Land Side River Blanket Land Blanket Top of Pervious Computed Critical Factor of 
Levee Ground Ground Tailwater Bottom Bottom Bedrock Driving Blanket Head at Head at Hydraulic Hydraulic Safety for 

Civil Design Cross-
Section Station Elevation Elevation Elevation Elevation Elevation Elevation Elevation Head (ft) River Side Land Side River Side Levee Land Side Thickness (ft) River Side 

Levee is 
equal to 

crest width 
+ 2(Hx3) 

Land Side River Side Land Side Toe (ft) 
Toe 

(elevation 
msl) 

Gradient Gradient 

Effective 
Stress 
Uplift / 

Blanket 
Rupture 

average 
horizontal 
gradient 
between 

entrance and  
levee toe 

Station 
Blanket 

Thickness (msl) (msl) (msl) (msl) (msl) (msl) H kf /kbr kf /kbl zbr zbo zbl d L1 L2 L3 cr cl x1 x3 ho ho io ic (ic/io) (ih) Remarks 

Primary Underseepage for All Reaches 
CA13 0+00 to 110+00 (Turk Crk Tieback)(update to 
Section 103+00) 103+00 12' 561 546 545 545 534 533 452.5 16.0 500 500 12 12 12 81.5 1500 106 infinity 

0.001430 0.001430 680.38 699.29 7.53 552.53 0.63 0.92 1.5 0.02 SEEPAGE  BERM   REQUIRED 

Highway Embankment high ground 
CA13 112+00 to 135+00 (Mainstem)(update to sect 
124+00) 124+00 10' 561 545 543 543 535 533 452.5 18.0 500 500 10 10 10 82.5 2000 118 infinity 

0.001557 0.001557 639.73 642.26 8.26 551.26 0.83 0.92 1.1 0.02 SEEPAGE  BERM   REQUIRED 

CA13 135+00 to 146+00 (updated to section at station 
142+00) (refer to separate spreadsheet for number of 
RWs estimated) 142+00 10' 560 548 548 548 538 538 452.5 12.0 500 500 10 10 10 85.5 1700 82 infinity 

0.001529 0.001529 646.66 653.83 5.68 553.68 0.57 0.92 1.6 0.02 

CA13 146+00 to 183+00 (update to sect 167+00) 167+00 10' 560 545 545 545 535 535 452.5 15.0 500 500 10 10 10 82.5 2150 100 infinity 0.001557 0.001557 640.67 642.26 6.97 551.97 0.70 0.92 1.3 0.02 SEEPAGE  BERM   REQUIRED 

CA13 183+00 to 225+00 (update to Section 213+00) 213+00 10' 
559 541 544 544 531 534 452.5 

15.0 
500 500 

10 10 10 78.5 
2505 

100 infinity 
0.001596 0.001596 626.08 626.50 6.95 550.95 0.69 0.92 1.3 0.02 SEEPAGE  BERM   REQUIRED 

CA13 225+00 to 278+00 (updated to Sect.245+00) 245+00 10' 558 538 543 541 528 533 452.5 17.0 500 500 10 10 10 75.5 2400 112 infinity 0.001628 0.001628 613.91 614.41 7.79 550.79 0.78 0.92 1.2 0.02 SEEPAGE  BERM   REQUIRED 
CA13 278+00 to 315+00 (update to 293+00)(DD 
tieback)(Nieman's Crk is source, drainage ditch is to 
shallow)(top levee below aggregate) 293+00 14' 

558 538.2 542.5 542.5 524.2 528.5 452.5 
15.1 

500 500 
14 14 14 71.7 

2700 
101 infinity 

0.001412 0.001412 707.76 708.45 7.05 549.55 0.50 0.92 1.8 0.02 

Some Layne Borings reached top of rock.  TOR was reached between 449.8  and 455. Average 
TOR was 452.5. Assumed Average TOR for feasibility 

Effective Seepage Length (ft) 

Factor 

Permeability Ratio Impervious Blanket Thickness (ft) Seepage Length (ft) 

CA 13 RECOMMENDED PLAN Blanket Thickness estimated  based on representative borings along 
each reach. 

L2= crest width + 2 (Hx3) 

CA13 FEDERAL INTEREST PLAN
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Levee Unit Name 
UNDERSEEPAGE ANALYSIS WITHOUT WELLS 
Case Analyzed - Water at Levee Top  Case used for stability 

Blanket Unit Weight = 120.0 pcf (saturated) 
Top of River Side Land Side Land Side River Blanket Land Blanket Top of Pervious Computed Critical Factor of 
Levee Ground Ground Tailwater Bottom Bottom Bedrock Driving Blanket Head at Head at Hydraulic Hydraulic Safety for 

Civil Design Cross-
Section Station Elevation Elevation Elevation Elevation Elevation Elevation Elevation Head (ft) River Side Land Side River Side Levee Land Side Thickness (ft) River Side 

Levee is 
equal to 

crest width 
+ 2(Hx3) 

Land Side River Side Land Side Toe (ft) 
Toe 

(elevation 
msl) 

Gradient Gradient 

Effective 
Stress 
Uplift / 

Blanket 
Rupture 

average 
horizontal 
gradient 
between 

entrance and  
levee toe 

Berm 
Width 

Berm 
Thickness 

Head at Berm 
Midpoint 

Head at Berm 
Toe 

Head at Levee 
Toe 

Factof of Safety 
at Berm Toe 

Factor of 
Safety at Levee 

Toe 

average 
horizontal 
gradient 
between 

entrance and  
berm toe 

Station 
Blanket 

Thickness (msl) (msl) (msl) (msl) (msl) (msl) H kf /kbr kf /kbl zbr zbo zbl d L1 L2 L3 cr cl x1 x3 ho ho io ic (ic/io) (ih) Remarks 

Primary Underseepage for All Reaches 
CA13 0+00 to 110+00 (Turk Crk Tieback)(update to 
Section 103+00) 103+00 12' 561 546 545 545 534 533 452.5 16.0 500 500 12 12 12 81.5 1500 106 infinity 

0.001430 0.001430 680.38 699.29 7.53 552.53 0.63 0.92 1.5 0.02 SEEPAGE  BERM   REQUIRED 150 3 7.17 6.44 7.94 1.72 2.80 0.02 

Highway Embankment high ground 
CA13 112+00 to 135+00 (Mainstem)(update to sect 
124+00) 124+00 10' 561 545 543 543 535 533 452.5 18.0 500 500 10 10 10 82.5 2000 118 infinity 

0.001557 0.001557 639.73 642.26 8.26 551.26 0.83 0.92 1.1 0.02 SEEPAGE  BERM   REQUIRED 150 3 7.84 6.97 8.75 1.32 2.09 0.02 

CA13 135+00 to 146+00 (updated to section at station 
142+00) (refer to separate spreadsheet for number of 
RWs estimated) 142+00 10' 560 548 548 548 538 538 452.5 12.0 500 500 10 10 10 85.5 1700 82 infinity 

0.001529 0.001529 646.66 653.83 5.68 553.68 0.57 0.92 1.6 0.02 

CA13 146+00 to 183+00 (update to sect 167+00) 167+00 10' 560 545 545 545 535 535 452.5 15.0 500 500 10 10 10 82.5 2150 100 infinity 0.001557 0.001557 640.67 642.26 6.97 551.97 0.70 0.92 1.3 0.02 SEEPAGE  BERM   REQUIRED 150 3 6.61 5.88 7.38 1.57 2.74 0.02 

CA13 183+00 to 225+00 (update to Section 213+00) 213+00 10' 
559 541 544 544 531 534 452.5 

15.0 
500 500 

10 10 10 78.5 
2505 

100 infinity 
0.001596 0.001596 626.08 626.50 6.95 550.95 0.69 0.92 1.3 0.02 SEEPAGE  BERM   REQUIRED 150 3 6.58 5.84 7.37 1.58 2.75 0.02 

CA13 225+00 to 278+00 (updated to Sect.245+00) 245+00 10' 558 538 543 541 528 533 452.5 17.0 500 500 10 10 10 75.5 2400 112 infinity 0.001628 0.001628 613.91 614.41 7.79 550.79 0.78 0.92 1.2 0.02 SEEPAGE  BERM   REQUIRED 150 3 7.38 6.53 8.28 1.41 2.27 0.02 
CA13 278+00 to 315+00 (update to 293+00)(DD 
tieback)(Nieman's Crk is source, drainage ditch is to 
shallow)(top levee below aggregate) 293+00 14' 

558 538.2 542.5 542.5 524.2 528.5 452.5 
15.1 

500 500 
14 14 14 71.7 

2700 
101 infinity 

0.001412 0.001412 707.76 708.45 7.05 549.55 0.50 0.92 1.8 0.02 

Some Layne Borings reached top of rock.  TOR was reached between 449.8  and 455. Average 
TOR was 452.5. Assumed Average TOR for feasibility 

BERM  DESIGN per NWK Method Effective Seepage Length (ft) 

Factor 

Permeability Ratio Impervious Blanket Thickness (ft) Seepage Length (ft) 

CA 13 RECOMMENDED PLAN Blanket Thickness estimated  based on representative borings along 
each reach. 

L2= crest width + 2 (Hx3) 

CA13 FEDERAL INTEREST PLAN



Determining Max Ht of Trky Crk Tieback that 
achieves FS(Underseep) requirement without a 
berm 

15' tall based on stat. 103+00 (Trky Crk Tieback) raise ground to 12' 561 546 546 546 534 534 452.5 15.0 500 500 12 12 12 81.5 1500 100 infinity 0.001430 0.001430 680.38 699.29 7.09 553.09 0.59 0.92 1.6 0.02 
14' tall based on stat. 103+00 (Trky Crk Tieback) 12' 561 547 547 547 535 535 452.5 14.0 500 500 12 12 12 82.5 1500 94 infinity 0.001421 0.001421 684.04 703.56 6.65 553.65 0.55 0.92 1.7 0.02 
13' tall based on stat. 103+00 (Trky Crk Tieback) 12' 561 548 548 548 536 536 452.5 13.0 500 500 12 12 12 83.5 1500 88 infinity 0.001413 0.001413 687.68 707.81 6.20 554.20 0.52 0.92 1.8 0.02 
12' tall based on stat. 103+00 (Trky Crk Tieback) 12' 561 549 549 549 537 537 452.5 12.0 500 500 12 12 12 84.5 1500 82 infinity 0.001404 0.001404 691.27 712.04 5.75 554.75 0.48 0.92 1.9 0.02 
11' tall based on stat. 103+00 (Trky Crk Tieback) 
10' tall based on stat. 103+00 (Trky Crk Tieback) 
9' tall based on stat. 103+00 (Trky Crk Tieback) 

12' 
12' 
12' 

561 550 
551 
552 

550 
551 
552 

550 
551 
552 

538 
539 
540 

538 
539 
540 

452.5 
452.5 
452.5 

11.0 
10.0 
9.0 

500 
500 
500 

500 
500 
500 

12 
12 
12 

12 
12 
12 

12 
12 
12 

85.5 
86.5 
87.5 

1500 76 
70 
64 

infinity 
infinity 
infinity 

0.001396 
0.001388 
0.001380 

0.001396 
0.001388 
0.001380 

694.84 
698.37 
701.86 

716.24 
720.42 
724.57 

5.30 
4.84 
4.38 

555.30 
555.84 
556.38 

0.44 
0.40 
0.36 

0.92 
0.92 
0.92 

2.1 
2.3 
2.5 

0.01 
0.01 
0.01 

561 
561 

1500 
1500 

Determining Max. Ht. Mainstem that achieves 
FS(Underseep) requirement without berm - based 
on sect 124+00 
14' tall levee based on stat. 124+00) (Main Stem) 10' 561 549 547 547 537 537 452.5 14.0 500 500 12 11 10 84.5 2000 94 infinity 0.001404 0.001538 706.88 650.00 6.27 553.27 0.63 0.92 1.5 0.02 SEEPAGE  BERM   REQUIRED 
13' tall levee based on stat. 124+00) (Main Stem) 10' 561 550 548 548 538 538 452.5 13.0 500 500 12 11 10 85.5 2000 88 infinity 0.001396 0.001529 710.88 653.83 5.85 553.85 0.59 0.92 1.6 0.02 
12' tall levee based on stat. 124+00) (Main Stem) 10' 561 551 549 549 539 539 452.5 12.0 500 500 12 11 10 86.5 2000 82 infinity 0.001388 0.001521 714.85 657.65 5.43 554.43 0.54 0.92 1.7 0.02 

Determining Max. Ht. Mainstem that achieves 
FS(Underseep) requirement without berm - based 
on sect 167+00 
13' tall section based on station 167+00) 10' 560 547 547 547 537 537 452.5 13.0 500 500 10 10 10 84.5 2150 88 infinity 0.001538 0.001538 648.26 650.00 6.10 553.10 0.61 0.92 1.5 0.02 SEEPAGE  BERM   REQUIRED 
12' tall section based on station 167+00) 10' 560 548 548 548 538 538 452.5 12.0 500 500 10 10 10 85.5 2150 82 infinity 0.001529 0.001529 652.02 653.83 5.65 553.65 0.57 0.92 1.6 0.02 
Determining Max. Ht. Mainstem that achieves 
FS(Underseep) requirement without berm - based 
on sect  213+00 
13' tall section based on station 213+00 10' 559 546 546 546 536 536 452.5 13.0 500 500 10 10 10 83.5 2505 88 infinity 0.001548 0.001548 645.59 646.14 6.09 552.09 0.61 0.92 1.5 0.02 SEEPAGE  BERM   REQUIRED 
12' tall section based on station 213+00 10' 559 547 547 547 537 537 452.5 12.0 500 500 10 10 10 84.5 2505 82 infinity 0.001538 0.001538 649.42 650.00 5.65 552.65 0.56 0.92 1.6 0.02 

Determining Max. Ht. Mainstem that achieves 
FS(Underseep) requirement without berm - based 
on sect  245+00 
11' tall section based on station 245+00 10' 558 545 545 545 535 535 452.5 13.0 500 500 10 10 10 82.5 2400 88 infinity 0.001557 0.001557 641.53 642.26 6.09 551.09 0.61 0.92 1.5 0.02 SEEPAGE  BERM   REQUIRED 
12' tall section based on station 245+00 10' 558 546 546 546 536 536 452.5 12.0 500 500 10 10 10 83.5 2400 82 infinity 0.001548 0.001548 645.38 646.14 5.65 551.65 0.56 0.92 1.6 0.02 
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Determining Max Ht of DD Tieback that achieves 
FS(Underseep) requirement without a berm 
15.6' tall based on 293+00 14 558 542 542 542 528 528 452.5 15.6 500 500 14 14 14 75.5 2700 104 infinity 0.001376 0.001376 726.12 726.98 7.29 549.29 0.52 0.92 1.8 0.02 
16.6' tall baed on 293+00 14 558 541 541 541 527 527 452.5 16.6 500 500 14 14 14 74.5 2700 110 infinity 0.001385 0.001385 721.33 722.15 7.72 548.72 0.55 0.92 1.7 0.02 
17.6' tall based on 293+00 14 558 540 540 540 526 526 452.5 17.6 500 500 14 14 14 73.5 2700 116 infinity 0.001394 0.001394 716.52 717.29 8.15 548.15 0.58 0.92 1.6 0.02 
10' tall based on 293+00 14 558 548 548 548 534 534 452.5 9.6 500 500 14 14 14 81.5 2700 68 infinity 0.001324 0.001324 754.13 755.31 4.60 552.60 0.33 0.92 2.8 0.01 



      

 

 

    
 

Comparison of CA13 Berm Coverage to 
Benchmark Data 



Table 1: Benchmark Data (MoRiv levees without relief wells or floodwall sections) 

Levee Unit 

Length of 
levee in Unit 
(ft) Underseepage (ft) 

% Underseep 
Berm for levee 
Unit in 
Question Stability (ft) 

% Stability 
Berm for levee 
Unit in 
Question 

L246 175926 24625 14 47500 27 
R351 68300 0 0 31475 46 
Birmingham 54000 7000 13 26629 49 
L408 103300 0 0 27929 27 
R440 56300 0 0 38130 68 
L448-443 44321 0 0 28600 65 
L476 53400 0 0 32200 60 
R482 43300 26600 61 35200 81 
L488 60666 26041 43 26041 43 
R500 21885 19185 88 19185 88 
New Haven 2100 0 0 660 31 
Chariton (mainstem project) 56239 10264 18 25750 46 
Totals 739737 113715 313549 

Berm Type Average 
Percentage 

Average % Underseepage 15% 
Berm 
Average% Stability Berm 42% 
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Table 2.  CA13 Stability Berm Coverage 

Station Length of levee (ft) Labled Stability Berm (ft) 

labled underseepage 
but required to 
Achieve Stability FS 

Total berm Length required to 
achieve Required Stability FS 
(ft) 

0+00 to 12+31 1,230 0 0 0 
12+31 to 18+31 600 0 600 600 
18+31 to 75+20 5,689 5,689 0 5,689 
75+20 to 78+83 363 0 363 363 
78+83 to 100+68 2,185 2,185 0 2,185 
100+68 to 110+00 932 0 932 932 
110 to 112+00 200 0 0 0 
112+00 to 278+00 16,600 0 0 0 
278+00 to 315+00 3,700 3,700 0 3,700 
315+00 to 316+52 152 0 0 0 
Totals 31,651 11,574 1,895 13,469 

Average CA 13 Stability 
Berm Coverage= 43% 



 

 

Table 3:  CA13 Underseepage Berm Coverage 
Station Length of levee (ft) Length of Underseepage Berm (ft) 
0+00 to 12+31 1,230 0 
12+31 to 18+31 600 600 
18+31 to 75+20 5,689 0 
75+20 to 78+83 363 363 
78+83 to 100+68 2,185 0 
100+68 to 110+00 932 932 
110 to 112+00 200 0 
112+00 to 278+00 16,600 16,600 
278+00 to 315+00 3,700 0 
315+00 to 316+52 152 0 
Totals 31,651 18,495 

Average CA 13 
Underseepage Berm 
Coverage = 58% 



 

 

 

 

  Plans Not Selected 
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Capital View, No Setback from existing, CA1 

Levee Unit Name 
UNDERSEEPAGE ANALYSIS WITHOUT WELLS ROWS IN THIS TAB CAN BE COPIED DOWN AS MANY TIMES AS DESIRED. HOWEVER, THE WELL ANALYSIS TAB AND ASSOCIATED PLOTS ONLY REFERENCE THE TOP ROW OF DATA. 

Case Analyzed - Water at Levee Top 

Blanket Unit Weight = 115.0 pcf (saturated) 

Top of River Side Land Side Land Side River Blanket Land Blanket Top of Pervious Computed Critical Factor of 
Levee Ground Ground Tailwater Bottom Bottom Bedrock Driving Blanket Head at Head at Hydraulic Hydraulic Safety for 

Elevation Elevation Elevation Elevation Elevation Elevation Elevation Head (ft) River Side Land Side River Side Levee Land Side Thickness (ft) River Side Levee Land Side River Side Land Side Toe (ft) 
Toe 

(elevation 
msl) 

Gradient Gradient 

Effective 
Stress 
Uplift / 
Blanket 
Rupture 

average 
horizontal 
gradient 
between 

entrance and 
levee toe 

Berm 
Width 

Berm 
Thickness 

Head at 
Berm 

Midpoint 

Head at 
Berm 
Toe 

Head at 
Levee 
Toe 

Factof of 
Safety at 

Berm 
Toe 

Factor of 
Safety at 

Levee 
Toe 

average 
horizontal 
gradient 
between 
entrance 

and  berm 
toe 

FS 
allowable 
at levee 

toe 

FS 
allowable 
at Berm 

toe 

Xsp - Berm 
Width (ft) 

t -berm 
thickness (ft) 

Xs -
Berm 

Width (ft) 
t -berm thickness (ft) Type (Perv, 

Semi)
 Width 

(ft)

 Thickness 
at levee toe 

(ft)

 Thickness at 
Berm Crown 

(ft) 

Berm/Leve 
Tie-in 

Elevation 

Berm 
Crown 

Elevation 

Station (msl) (msl) (msl) (msl) (msl) (msl) H kf/kbr kf/kbl zbr zbo zbl d L1 L2 L3 cr cl x1 x3 ho ho io ic (ic/io) (ih) Remarks 
Capital View, Stage 34, sta 0+00 to 85+00, worst case 
assumptions 555.2 550 550 550 540 533 500 5.2 500 500 10 13.5 17 40 75 40 infinity 0.002236 0.001715 74.30 583.10 4.35 554.35 0.26 0.84 3.30 0.05 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 1.6 1.0 #NUM! #NUM! #NUM! #NUM! 550.0 550.0 

Capital View, Stage 34, sta 85+00 to 110+00, worst 
case assumptions 554.6 545 545 545 535 535 500 9.6 500 500 10 10 10 35 50 70 infinity 0.002390 0.002390 49.76 418.33 7.46 552.46 0.75 0.84 1.13 0.08 50 3 7.13 6.72 7.56 1.25 2.40 0.06 1.6 1.0 -52 1.4 -52 1.4 545.0 545.0 

Capital View, Stage 34, sta 110+00 to 132+00 , worst 
case assumptions 554.4 545 545 545 535 535 500 9.4 500 500 10 10 10 35 90 70 infinity 0.002390 0.002390 88.64 418.33 6.82 551.82 0.68 0.84 1.24 0.06 50 3 6.53 6.15 6.92 1.37 2.79 0.05 1.6 1.0 -91 1.0 -90 1.0 545.0 545.0 

Capital View, Stage 34, sta 132+00 to 190+00 , worst 
case assumptions 554.2 546 546 546 536 536 500 8.2 500 500 10 10 10 36 80 59 infinity 0.002357 0.002357 79.07 424.26 6.19 552.19 0.62 0.84 1.36 0.06 50 3 5.92 5.58 6.27 1.51 3.35 0.04 1.6 1.0 -133 0.6 -132 0.6 546.0 546.0 

Capital View, Stage 34, sta 190+00 to 240+00 , worst 
case assumptions 553.3 544 544 544 534 534 500 9.3 500 500 10 10 10 34 280 100 infinity 0.002425 0.002425 243.65 412.31 5.07 549.07 0.51 0.84 1.66 0.03 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 1.6 1.0 -206 -0.1 -207 -0.1 544.0 544.0 

Capital View, Stage 34, sta 240+00 to 295+00 , worst 
case assumptions 552.5 545 545 545 535 535 500 7.5 500 500 10 10 10 35 204 55 infinity 0.002390 0.002390 189.23 418.33 4.74 549.74 0.47 0.84 1.78 0.03 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 1.6 1.0 -237 -0.3 -238 -0.3 545.0 545.0 

Capital View, Stage 34, sta 295+00 to 310+00, worst 
case assumptions 551.6 544 544 544 534 534 500 7.6 500 500 10 10 10 34 400 56 infinity 0.002425 0.002425 308.72 412.31 4.03 548.03 0.40 0.84 2.09 0.02 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 1.6 1.0 -286 -0.6 -292 -0.6 544.0 544.0 

Capital View, Stage 34, sta 310+00 to 366+00, worst 
case assumptions 551.4 543 543 543 533 533 500 8.4 500 500 10 10 10 33 100 60 infinity 0.002462 0.002462 98.03 406.20 6.05 549.05 0.60 0.84 1.39 0.05 50 3 5.79 5.45 6.15 1.55 3.48 0.04 1.6 1.0 -136 0.5 -136 0.5 543.0 543.0 

Capital View, Stage 34, sta 366+00 to 464+22.55, 
worst case assumptions 550.5 541 541 541 531 531 500 9.5 500 500 10 10 10 31 460 56 infinity 0.002540 0.002540 324.31 393.70 4.83 545.83 0.48 0.84 1.74 0.02 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 1.6 1.0 -213 -0.2 -215 -0.2 541.0 541.0 

500 0.0 500 500 0 0 0 -500 154 56 infinity #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.84 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.6 1.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 
500 0.0 500 500 0 0 0 -500 154 56 infinity #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.84 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.6 1.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 
500 0.0 500 500 0 0 0 -500 154 56 infinity #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.84 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.6 1.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 
500 0.0 500 500 0 0 0 -500 154 56 infinity #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.84 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.6 1.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 

Effective Seepage Length (ft) 

Factor 

Permeability Ratio Impervious Blanket Thickness (ft) Seepage Length (ft) 
EM 1110-2-1913 Berm Design Design Berm 

BERM DESIGN per NWK Method Berm Design Semi Pervious Berm Pervious Berm Design per Selected Berm for Design.  Consider berm 
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c:::::::J 

Capital View, CA2, 1000ft minimum setback 

Levee Unit Name 
UNDERSEEPAGE ANALYSIS WITHOUT WELLS ROWS IN THIS TAB CAN BE COPIED DOWN AS MANY TIMES AS DESIRED. HOWEVER, THE WELL ANALYSIS TAB AND ASSOCIATED PLOTS ONLY REFERENCE THE TOP ROW OF DATA. 

Case Analyzed - Water at Levee Top 

Blanket Unit Weight = 115.0 pcf (saturated) 

Top of River Side Land Side Land Side River Blanket Land Blanket Top of Pervious Computed Critical Factor of 
Levee Ground Ground Tailwater Bottom Bottom Bedrock Driving Blanket Head at Head at Hydraulic Hydraulic Safety for 

Elevation Elevation Elevation Elevation Elevation Elevation Elevation Head (ft) River Side Land Side River Side Levee Land Side Thickness (ft) River Side Levee Land Side River Side Land Side Toe (ft) 
Toe 

(elevation 
msl) 

Gradient Gradient 

Effective 
Stress 
Uplift / 
Blanket 
Rupture 

average 
horizontal 
gradient 
between 

entrance and 
levee toe 

Berm 
Width 

Berm 
Thickness 

Head at 
Berm 

Midpoint 

Head at 
Berm 
Toe 

Head at 
Levee 
Toe 

Factof of 
Safety at 

Berm 
Toe 

Factor of 
Safety at 

Levee 
Toe 

average 
horizontal 
gradient 
between 
entrance 

and  berm 
toe 

FS 
allowable 
at levee 

toe 

FS 
allowable 
at Berm 

toe 

Xsp - Berm 
Width (ft) 

t -berm 
thickness (ft) 

Xs -
Berm 

Width (ft) 
t -berm thickness (ft) Type (Perv, 

Semi)
 Width 

(ft)

 Thickness 
at levee toe 

(ft)

 Thickness at 
Berm Crown 

(ft) 

Berm/Leve 
Tie-in 

Elevation 

Berm 
Crown 

Elevation 

Station (msl) (msl) (msl) (msl) (msl) (msl) H kf/kbr kf/kbl zbr zbo zbl d L1 L2 L3 cr cl x1 x3 ho ho io ic (ic/io) (ih) Remarks 
Capital View, Stage 34, sta 0+00 to 85+00, worst case 
assumptions 555.2 550 550 550 540 533 500 5.2 500 500 10 13.5 17 40 1000 40 infinity 0.002236 0.001715 437.11 583.10 2.86 552.86 0.17 0.84 5.01 0.01 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 1.6 1.0 -794 -1.6 -842 -1.5 550.0 550.0 

Capital View, Stage 34, sta 85+00 to 110+00, worst 
case assumptions 554.6 545 545 545 535 535 500 9.6 500 500 10 10 10 35 1000 70 infinity 0.002390 0.002390 411.37 418.33 4.46 549.46 0.45 0.84 1.89 0.02 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 1.6 1.0 -253 -0.4 -258 -0.4 545.0 545.0 

Capital View, Stage 34, sta 110+00 to 132+00 , worst 
case assumptions 554.4 545 545 545 535 535 500 9.4 500 500 10 10 10 35 1000 70 infinity 0.002390 0.002390 411.37 418.33 4.37 549.37 0.44 0.84 1.93 0.02 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 1.6 1.0 -261 -0.4 -265 -0.5 545.0 545.0 

Capital View, Stage 34, sta 132+00 to 190+00 , worst 
case assumptions 554.2 546 546 546 536 536 500 8.2 500 500 10 10 10 36 1000 59 infinity 0.002357 0.002357 416.72 424.26 3.87 549.87 0.39 0.84 2.18 0.02 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 1.6 1.0 -305 -0.7 -314 -0.7 546.0 546.0 

Capital View, Stage 34, sta 190+00 to 240+00 , worst 
case assumptions 553.3 544 544 544 534 534 500 9.3 500 500 10 10 10 34 1000 100 infinity 0.002425 0.002425 405.91 412.31 4.18 548.18 0.42 0.84 2.02 0.02 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 1.6 1.0 -271 -0.5 -277 -0.5 544.0 544.0 

Capital View, Stage 34, sta 240+00 to 295+00 , worst 
case assumptions 552.5 545 545 545 535 535 500 7.5 500 500 10 10 10 35 1000 55 infinity 0.002390 0.002390 411.37 418.33 3.55 548.55 0.35 0.84 2.38 0.02 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 1.6 1.0 -328 -0.8 -339 -0.8 545.0 545.0 

Capital View, Stage 34, sta 295+00 to 310+00, worst 
case assumptions 551.6 544 544 544 534 534 500 7.6 500 500 10 10 10 34 1000 56 infinity 0.002425 0.002425 405.91 412.31 3.59 547.59 0.36 0.84 2.35 0.02 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 1.6 1.0 -320 -0.8 -331 -0.8 544.0 544.0 

Capital View, Stage 34, sta 310+00 to 366+00, worst 
case assumptions 551.4 543 543 543 533 533 500 8.4 500 500 10 10 10 33 1000 60 infinity 0.002462 0.002462 400.34 406.20 3.94 546.94 0.39 0.84 2.14 0.02 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 1.6 1.0 -286 -0.6 -294 -0.7 543.0 543.0 

Capital View, Stage 34, sta 366+00 to 464+22.55, 
worst case assumptions 550.5 541 541 541 531 531 500 9.5 500 500 10 10 10 31 1000 56 infinity 0.002540 0.002540 388.83 393.70 4.46 545.46 0.45 0.84 1.89 0.02 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 1.6 1.0 -239 -0.4 -243 -0.4 541.0 541.0 

500 0.0 500 500 0 0 0 -500 154 56 infinity #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.84 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.6 1.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 
500 0.0 500 500 0 0 0 -500 154 56 infinity #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.84 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.6 1.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 
500 0.0 500 500 0 0 0 -500 154 56 infinity #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.84 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.6 1.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 
500 0.0 500 500 0 0 0 -500 154 56 infinity #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.84 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.6 1.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 

EM 1110-2-1913 Berm Design Design Berm 
BERM DESIGN per NWK Method Berm Design Semi Pervious Berm Pervious Berm Design per Selected Berm for Design.  Consider berm Effective Seepage Length (ft) 

Factor 

Permeability Ratio Impervious Blanket Thickness (ft) Seepage Length (ft) 
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c:::::::J 

11111 I 111 I I I I I I I I I I I I 111111 I I ! ! ! ! ! ! ! I I I I I I I I I I I I 

Optimization, CA4 and CA5 

Levee Unit Name 
UNDERSEEPAGE ANALYSIS WITHOUT WELLS ROWS IN THIS TAB CAN BE COPIED DOWN AS MANY TIMES AS DESIRED. HOWEVER, THE WELL ANALYSIS TAB AND ASSOCIATED PLOTS ONLY REFERENCE THE TOP ROW OF DATA. 

Case Analyzed - Water at Levee Top 

Blanket Unit Weight = 115.0 pcf (saturated) 

Station 
Optimization, sta 0+00 to 114+00, 
Optimization, sta 114+00 to 310+00 
Optimization, sta 310+00 to 337+05.39 

Top of River Side Land Side Land Side 
Levee Ground Ground Tailwater 

Elevation Elevation Elevation Elevation 

(msl) (msl) (msl) (msl) 
558.5 549 549 549 
557.5 545 545 545 
554.8 546 546 546 

River Blanket Land Blanket Top of 
Bottom Bottom Bedrock 

Elevation Elevation Elevation 

(msl) (msl) 
539 539 500 
535 535 500 
536 536 500 

Driving Permeability Ratio Impervious Blanket Thickness (ft) 

Head (ft) River Side Land Side River Side Levee Land Side 

H kf/kbr kf/kbl zbr zbo zbl 

9.5 500 500 10 10 10 
12.5 500 500 10 10 10 
8.8 500 500 10 10 10 

Pervious 
Blanket Seepage Length (ft) 

Thickness (ft) River Side Levee Land Side 

d L1 L2 L3 

39 70 67 infinity 
35 2000 85 infinity 
36 4000 63 infinity 

Factor 

cr cl 

0.002265 0.002265 
0.002390 0.002390 
0.002357 0.002357 

Effective Seepage Length (ft) 

River Side Land Side 

x1 x3 

69.42 441.59 
418.27 418.33 
424.26 424.26 

Computed 
Head at Head at Hydraulic 

Toe 
Toe (ft) (elevation Gradient 

msl) 

ho ho io 

7.26 556.26 0.73 
5.67 550.67 0.57 
4.10 550.10 0.41 

Critical Factor of 
Hydraulic Safety for 

Effective average 

Stress horizontal 

Gradient Uplift / gradient 

Blanket between 

Rupture entrance and 
levee toe 

ic (ic/io) (ih) 
0.84 1.16 0.07 
0.84 1.49 0.02 
0.84 2.06 0.02 

Remarks 

Berm 
Width 

150 
150 

Berm 
Thickness 

3 
3 

BERM DESIGN per NWK Method Berm Design 
average 

horizontal 
Head at Head at Head at Factof of Factor of gradient FS FS 

Berm Berm Levee Safety at Safety at between allowable allowable 

Midpoint Toe Toe Berm Levee at levee at Berm 
Toe Toe entrance 

and  berm toe toe 

toe 

6.42 5.42 7.52 1.56 2.43 0.03 1.6 1.0 
5.25 4.39 6.19 1.92 3.44 0.02 1.6 1.0 

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 1.6 1.0 

EM 1110-2-1913 Berm Design 
Semi Pervious Berm Pervious Berm Design per 

Xsp - Berm t -berm Xs -

Width (ft) thickness (ft) Berm t -berm thickness (ft) 
Width (ft) 

-68 1.3 -67 1.3 
-167 0.3 -167 0.3 
-286 -0.6 -293 -0.6 

Design Berm 
Selected Berm for Design.  Consider berm 

Type (Perv,  Width  Thickness  Thickness at Berm/Leve 

Semi) (ft) at levee toe Berm Crown Tie-in 
(ft) (ft) Elevation 

549.0 
545.0 
546.0 

Berm 
Crown 

Elevation 

549.0 
545.0 
546.0 
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11111 I 111 I I I I I I I I I I I I 111111 I I ! ! ! ! ! ! ! I I I I 11 I 11 I I I I 

CA 8 and 9, Highway Alternative 

Levee Unit Name 
UNDERSEEPAGE ANALYSIS WITHOUT WELLS ROWS IN THIS TAB CAN BE COPIED DOWN AS MANY TIMES AS DESIRED. HOWEVER, THE WELL ANALYSIS TAB AND ASSOCIATED PLOTS ONLY REFERENCE THE TOP ROW OF DATA. 

Case Analyzed - Water at Levee Top 

Blanket Unit Weight = 115.0 pcf (saturated) 

Station 
Highway, sta 185+00 to 220+00 
Highway, sta 220+00 to 235+00 
highway, sta 235+00 to 272+29 

Top of River Side Land Side Land Side 
Levee Ground Ground Tailwater 

Elevation Elevation Elevation Elevation 

(msl) (msl) (msl) (msl) 
554.9 545 545 545 
553.8 541 541 541 
554.8 541 541 541 

River Blanket Land Blanket Top of 
Bottom Bottom Bedrock 

Elevation Elevation Elevation 

(msl) (msl) 
535 535 500 
531 531 500 
531 531 500 

Driving Permeability Ratio Impervious Blanket Thickness (ft) 

Head (ft) River Side Land Side River Side Levee Land Side 

H kf/kbr kf/kbl zbr zbo zbl 

9.9 500 500 10 10 10 
12.8 500 500 10 10 10 
13.8 500 500 10 10 10 

Pervious 
Blanket Seepage Length (ft) 

Thickness (ft) River Side Levee Land Side 

d L1 L2 L3 

35 1700 69 infinity 
31 150 87 infinity 
31 50 87 infinity 

Factor 

cr cl 

0.002390 0.002390 
0.002540 0.002540 
0.002540 0.002540 

Effective Seepage Length (ft) 

River Side Land Side 

x1 x3 

418.08 418.33 
143.14 393.70 
49.73 393.70 

Computed 
Head at Head at Hydraulic 

Toe 
Toe (ft) (elevation Gradient 

msl) 

ho ho io 

4.57 549.57 0.46 
8.08 549.08 0.81 

10.24 551.24 1.02 

Critical Factor of 
Hydraulic Safety for 

Effective average 

Stress horizontal 

Gradient Uplift / gradient 

Blanket between 

Rupture entrance and 
levee toe 

ic (ic/io) (ih) 
0.84 1.84 0.02 
0.84 1.04 0.06 
0.84 0.82 0.10 

Remarks 

Berm 
Width 

50 
100 

Berm 
Thickness 

3 
4 

BERM DESIGN per NWK Method Berm Design 
average 

horizontal 
Head at Head at Head at Factof of Factor of gradient FS FS 

Berm Berm Levee Safety at Safety at between allowable allowable 

Midpoint Toe Toe Berm Levee at levee at Berm 
Toe Toe entrance 

and  berm toe toe 

toe 

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 1.6 1.0 
7.77 7.29 8.26 1.16 2.08 0.05 1.6 1.0 
9.36 8.24 10.55 1.02 1.80 0.06 1.6 1.0 

EM 1110-2-1913 Berm Design 
Semi Pervious Berm Pervious Berm Design per 

Xsp - Berm t -berm Xs -

Width (ft) thickness (ft) Berm t -berm thickness (ft)
Width (ft) 

-245 -0.3 -249 -0.4 
-18 1.8 -18 1.8 
83 3.3 81 3.3 

Design Berm 
Selected Berm for Design.  Consider berm 

  Type (Perv,  Width  Thickness  Thickness at Berm/Leve 

Semi) (ft) at levee toe Berm Crown Tie-in 
(ft) (ft) Elevation 

545.0 
541.0 
541.0 

Berm 
Crown 

Elevation 

545.0 
541.0 
541.0 
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